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TTiis paper is dedicated to Joanna Seabrook for her long-standing and tireless 
contribution toward the conservation of native plants in the Helena Valley and 
elsewhere in Western Australia. 


INTRODUCTION 

Vegetation studies on Gooseberry Hill 
were begun in 1983 and some of the 
results have been published in Brooker 
(1998). The aim of these early studies 
was, primarily, to measure structural 
features of the vegetation and the 
distribution of tree and shrub species - 
information that could be related to the 
biology of the bird species under study 
and the effects of wildfire on them A 
reference collection was prepared, built 
on the pioneering work of Joanna 
Seabrook in the Helena Valley. In 
addition, thestaff at the WA Herbarium 
and a number of local botanists helped 
with identification of plants in the 
collection, in particular Gwen Abbott, 
Lyn Atkins, John Marshall and Philip 
Reynolds. 

Following the hot summer fire of 1994 
(Table 1), the authors undertook 
censuses to measure the distribution of 
all vascular plants across the study area. 
Ai^rt from sheer curiosity, the aim of 
this census was to obtain a spatial 
measure of plant species richness that 
can be measured only after fire. For 


example, three of the most frequently 
recorded native species {Austrostipa 
macalpinei, Actinotus leucocephalus, 
Trachymene coerulea) were rare on 
Gooseberry Hill except immediately 
after fire. Post-fire census data is 
therefore suitable for relating to 
topographic and disturbance parameters. 
Here we present a list of native species 
found on Gooseberry Hill and examine 
the effects of some environmental 
factors on the distribution of the more 
common species. An historic listing of 
plants found in the area of the Knoll is 
given in Hussey (1995) and introduced 
species found on the southern slopes of 
the western end of Helena Valley are 
listed by Hussey (1993). A more 
detailed examination of the occurrence 
of weed species is in preparation. 

Since 1984, one author (PH) has kept 
detailed records of flowering period. 
Plant identification in this case was 
done with reference to Marchant et al. 
(1987) and checked for currency using 
the Western Australian Herbarium’s 
Reference Collection and FloraBase. 
Voucher specimens have been lodged in 
the Western Australian Herbarium 


no 


METHODS 


CENSUS 

Prior to censusing, transect lines were 
established between the 100 m grid 
markers. On all east-west and some 
north-south lines. 1106 census sites 
were permanently marked with a 
ribboned peg at 10 m intervals On four 
occasions in 1994 (August, September. 
October and December) species present 
within 1 m of each peg were recorded 

From October to December 1995. the 
sites were revisited to record the 
presence of seeder trees and shrubs and 
to check anomolies from the 1994 
census All sites were visited once again 
in spring 1996 to census dodders which 
had not previously been identified to 
species level. Some early-flowering 
species that failed to persist until 
August could have missal - the only 
species we knew to have been 
overlooked in this way was the White 
Bunny Orchid Eriochilus dilataius. 
Similarly, the occurrence of some 
species such as wurmbeas could have 
been underestimated as would species 
with short periods of detatability such 
as Pterosiylis. Lomandras were heavily 
and selatlvely grazed by kangaroos after 
fire, so their presence on some sites may 
have been overlooked 

Where there was doubt about the 
identification of a plant, a spaimen was 
collected so that it could checked 
against the reference or by experts at 
the WA Herbarium. Even so, not all 
raords could be positively ascribed to 
species. These included danthonias 
and some stipas. A collection of 
questionable L£^)idosperma^^as identified 
to species level by Karen Wilson. This 
collection was used for field 
identification in the absence of a key 
for this genus. 


Plants confined mainly to the north- 
south oriented gullies could have been 
under-represented on the east-west 
transats used particularly Chorizandra 
muUianiculata and Viminaria juncea. 
Grevillea manglesioides was numerouson 
the river side of the area, generally 
north of the most northerly transac 

A number of site variables was 
measured. Aspect, altitude and gradient 
(Figure 6la,b,c) were obtained from an 
orthophotomap of the area provided by 
DOLA (see Figure 2). Soil classes 
(laterite, dolerite, granite) were based 
on the parent rock (Figure 63a,b,c). The 
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Figure 62 . Distributions of (a) aspect, (b) 
altitude and (c) gradient on 1106 plant 
census sites 


111 

































Figure 63. Distribution of soil types (a) 
laterite, (b) dolerite and (c) granite on 
Gooseberry HilL 



granite soil class included all types that 
were not lateritic or doleritic It varied 
considerably in composition and depth. 
Fire history (Figure 64a.b,c) was 
obtained from maps of the burnt areas 
made immediately following each fire 
(see Brooker and Rowley 1991). 

For common native species (found on 
50 or more sites), relationships with 
some site variables were examined using 
generalised linear models (computer 
package GUM; Baker and Nelder 
1978). All involved multiple logistic 
regression, in which the error structure 
is assumed to be binomial and the data 
are logit transformed 

FLOWERJNGCALENDAR 
Flowering period on the lower to mid 
slopes of the study area was recorded 
more or less monthly from 1984 to 
1987. During 1988 - 1990, monthly 
traverses were undertaken which 
covered a wider area. Tliese led to a 
publication on the distribution of 
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Figure 64. Fire history of Gooseberry Hill 
showing areas unbumt for (a) 4 and 6 years; 
(b) 7 years and (c) 9 years. 



introduced plants (Hussey. 1993). 
Opportunistic recording has continued 
to the end of 1999. Thus, for most of 
the study area, detailed flowering 
records have been kept over a period of 
11 years. 

A species was recorded as flowering if. 
in a population, five or more plants had 
flower^ inflorescences, or an individual 
plant had 5 or more flowers/ 
inflorescences. Fewer than this was not 
recorded. In the Appendix 4, two 
frequencies of flowering are noted. If 
the plants flowered in that month 
during the majority of the years in 
which they were recorded, eg in 8 or 
more years for common plants, this was 
given as the ‘main’ flowering period. 
Months in which some, but not all of 
the populations are in flower are listed 
as ‘occasional’. Species which are less 
common, or those which flower most 
prolifically after a stochastic event such 
as fire follow the same convention, but 
with fewer records on which to base the 
table. 
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RESULTS 


30 T 


CENSUS 

A total of 491 plant species was 
recorded on Gooseberry Hill, of which 
392 were natives and 99 introduced 
(Appendix 4). Overall. 80% of the 
species (393) were found on at least one 
of the 1106 census sites, as were 83% of 
the natives and 70% of the introduced 
species. 

The number of sites on which each 
species was recorded ranged from 0 
(18.9% of species) to 864 (0.2% of 
species), with a median of 11 sites per 
species (Figure 65). 

The number of species per site varied 
from 0 to 55 (Figure 66) with a mean of 
29.1 ± 7.8 and a median of 29. 

Of the 393 species found on sites. 158 
(40%) were recorded on laterite. 284 
(72%) on dolerite; and 378 (96%) on 
granite. Thiry-five percent of species 
(139) were found on all three soil types. 

Distribution maps and graphs for the 
common native species are given in 
Appendix 5. Of the 151 common 
species that occurred on 50 or more 
sites, 83 showed a significant difference 
in soil preference - 21 mostly preferred 
laterite: 19 preferred dolerite, and 43 
preferred granite Other less common 
species (on <50 sites) that occurred 
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Figure 65. Frequency distribution of the 
number of sites each species was found on. 
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Figure 66. Frequency distribution of the 
number of plant species per site on 
Gooseberry Hill 

mostly frequently in laterite. included 
Wttrmbea cenetta, Gahnia aff. ’arhtata’, 
Drosera leucoblasta, Scaevola calliptera, S. 
pilosa, Acacia nervosa, A. teretifolia, 
Calothamnus hirsutus, Eucalyptus 
marginata, Bossiaea ornata, Davesia 
cordata, Gompholobium preissiUacksonia 
restioides, Pultenaea ericifolia, Billardiera 
bicolor, Stylidium affine. Twoof the less 
common species (Ausirostipa 
elegantissitna, Hakea myrtoides) seemed to 
prefer dolerite 

Preference for aspect was determined by 
comparing west and north-west sites (n 
= 344) with all others; and east and 
north-east sites (n = 553) with all 
others. Seventeen species showed a 
significant preference for west-facing 
sites and 26 for east-facing sites 
(Appendbc 4,5). There were insufficient 
south-facing sites for a north-south 
comparison 

With respect to gradient, a total of 22 
species showed a significant preference 

Table 8. The numbers of shrub species and 
non-shrub species (in parentheses) that 
showed a significant relationship with time 
since the previous fire 

Relationship Resprouter Seeder 

positive 3 (7) 20 (6) 

negative 13 (18) 1 (6) 
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for the steeper sites, while 25 species 
were found more often on flatter areas 
(Appendix 4,5). 

It is interesting that for some species, 
their post-fire regeneration strategy was 
significantly related to time since fire 
(Table 8). Twenty-six of 33 obligate 
seeders had a positive relationship with 
time since the previous fire, while 31 of 
4l resprouter species had a negative 
relationship (Appendix 4). There was a 
significant difference between seeders 
and resprouters in the proportions in 
each group (Table 8) (x^= 21.5, d,f. = 


I, P < 0.001); and for an expected 1:1 
ratio within seeder shrubs (P < 0.0001, 
Warwick 1932); all seeders (P = 
0.0006); and resprouter shrubs (P = 
0.0105>, but not all resprouters (P = 
0.0601). 

FLOWERING CALENDAR 
Flowering phenology is given for 476 
plant species (Appendix 4). of which 96 
(20.2%) are introduced. The 
Papillionaceae (42 taxa), Asteraceae 
(40), Poaceae (38), Orchidaceae (31), 



month 

Figure 67. Number of native and introduced species flowering each month. 



month 

Figure 68. Number of species flowering each month in the Goodeniaceae, the Cyperaceae, 
the Proteaceae, and the Mimosaceae. 
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Proteaceae (29). Cyperaceae (23), 
Myrtaceae (23), Anthericaceae (19), 
Iridaceae (17). Apiaceae (14). 
Stylidiaceae (14), Droseraceae (11). 
Haemodoraceae (11). Goodeniaceae 
(10) and Mimosaceae (9) are the most 
species diverse families. Phenology was 
not recorded for 14 taxa known to be 
present, two being ferns, one a cycad, 
seven found only in or beside a small 
dam and four uncommon species. 

The months in which flowering was 
observed are given in Appendix 4. 
Figures 67.68 and 69 show the number 
of species recorded flowering each 
month 


DISCUSSION 

A number of previous studies have 
reported on the plants of the Perth Hills 
area (Majer 1981, Worsley 1985, 
Armstrong &. Muir 1994) or the Swan 
Coastal Plain (Milewski & Davidge 
1980, Cranfield &. Parker 1992). Of 
these, only Armstrong and Muir is 
directly comparable with this study. It 
was done in John Forrest National Park, 
some 10 km north, and 9 of its 22 sites 
lie on Churchward &. McArthur’s 
(1980) ‘Darling Scarp’ landform unit, 
within which the current study area lies 
Armstrong St Muir reported on 587 
species of plants over six years. 
Although this is a larger numter of 
plants than the current study (491), it 
diould be noted that they included sites 
in the 'Dwellingup' and ‘Helena’ units 
(Churchward St McArthur 1980). If 
elements of other units had been 
included in this paper (as was done in 
Hussey 1993) the total vascular plant 
species would be 609. 

The long-term fire history of Gooseberry 
Hill has provided a unique opportunity 
to examine the effect of fire frequency 
on the occurrence of plant species. 



month 



month 



month 

Figure 69. Number of species flowering each 
month in (a) Asteraceae, (b) Iridaceae and 
(c) Poaceae 

One result of interest was the 
relationship where (a) seeders were 
more likely to be recorded the longer 
the time since the previous burn and (b) 
resprouters were more likely to be 
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recorded the shorter the time since the 
previous bum. Seeders may require time 
to build up a seed bank or. alternatively, 
may produce a larger seed bank, the 
longer the fire-free period. A similar 
explanation for resprouters is not so 
obvious^ but could involve competition 
from seeders during long-unburnt 
periods. 

The pattern of flowering produced by 
this study (Figure 67) is exactly similar 
to that given by Armstrong &. Muir 
(1994), with a strong spring flush of 
growth, and introduced species peaking 
slightly later. This apparant 
homogeneity, however, houses 
considerable variation within and 
between families (Figure 68) 
Mimosaceae and Proteaceae show the 
'classic' pattern of a spring flush and 
summer quiescence. The flowering 
period presumably coincides with the 
maximum activity of pollinatorSv while 
seed production in spring-flowering 
plants will take place in late spring and 
summer, a peak period of activity for 
seed-collecting ants (Majer 1981) 
Worsley (1985) shows a second, smaller 
peak in autumn/early winter and 
Armstrong &. Muir (1994) hypothesise 
that this is an artifact of sampling. It is 
proposed here that such peaks could be 
produced by a preponderance of 
particular families. Cyperaceae has a 
pronounced peak in autumn - possibly 
this is an optimal period for wind 
pollinatioa Goodeniaceae peaks much 
later, and continues floristically active 
throughout the drier months. In late 
spring and early summer a number of 
blue-flowered members of this family 
come into bloom (Goodenia caerulea, 
Scaevola glandulifera, S. pilosa and S. 
platyphylla). The flowers have lighter 
centres and probably appear even more 
vividly coloured in the ultra-violet 
spectrum. Like most Goodeniaceae, they 


are designed for insect pollination. 
Blue-banded bees (family 
Anthophoridae, possibly from at least 
two species) are frequently observed 
working these flowers* and their upper 
surfaces become heavily dusted with 
pollen. It is possible that the plants 
might be very important in the life 
cycles of these native bees. The blue- 
flowered Agrostocrinwm scabrurn can also 
occasionally be found during these 
months, though its main flowering 
period is in spring, while the lilac 
flowered Dichopogon capillipes also 
flowers in summer. These are buzz- 
pollinated by blue-banded bees (Powell 
and Emberson 1996). 

Several families contain introduced as 
well as native species, eg Asteraceae, 
Iridaceae and Poaceae It would appear 
that the introduced species do not 
change the flowering pattern (Figure 69 
a,b,c), so where fauna pollination is 
concerned, tlie introduced plants may 
be in direct competition with the 
natives. Note it was expected that the 
grasses would show two distinct growth 
peaks, corresponding to C3 and C4 
species, however this was not the case 
as few C4 species occur in this area. 

During the study, flowering was not 
recorded in 11 species: seven 
(Alternanthera nodiflora, Hydrocotyle 
lemnoidcs, Chenopodium mclanocarpum, 
Glinus lotoides, Melaleuca rhaphiophylla, 
Persicaria prostrata, Potamogeton crispus ), 
occur only in the dam, which was not 
searched regularly and four are 
uncommon species (Gafinia aff. 
'aristata', Amphibromus nervosus, 
Hypolaena aff. 'viridis', Soianum 
linnaeanum). No flowering was recorded 
in Santalum acuminatum, which is 
interesting. The populations are 
conspicuous, and the flowers were 
specifically searched for. This plant 
resprouts after fire, and Muir (1987) 
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records that S. acuminatum takes years 
to begin flowering. A further discussion 
of flowering and fire will be given in a 
forthcoming paper. 

No population is now growing in an 
area that has more than seven year’s of 
growth since being burnt, so 
presumably, the plants will eventually 
flower. 

Seven species flowered in all months of 
the year. They were: Agrostocrinum 
scabnim, Hypochaeris glabra, Euphorbia 
peplus, Goodenia fasciculata, Grevillea 
bipinnatifida, Solanum nigrutn, and 
Tripterococcus brunonis. Three are 
opportunistic weeds, and the others 
responded to fire, or heavy rainfall. If 
the same criterion as Armstrong &. 
Muir’s (1994) ’almost continuous’ - ie. 
up to 2 months' gap - is used, the total 
rises to 17 and includes; Sonchus 
oleraceus, Echiumplantagineum, Hibbcrtia 
hypericoides, Stachys arvensis, Linum 
trigynum, Verticordiapennigera, Melinis 
repens, Themeda triandra, Grevillea 
manglesioides and Grevillea pilulifera. 
Again, a high proportion are weeds, 
presumably responding to disturtence 
regimes. 

Because a species is shown as having an 
extended flowering time, it does not 
mean that all plants are in flower 
throughout the length of that time. 
Hibbertia hypericoides, for example, 
flowers from March through to 
December, but in fact populations in 
warm, exposed sites flower earliest, 
while those in sheltered, more humid 
situations may come into bloom as 
much as three months later. This would 
give a wide range of opportunity to any 
pollinator dependant on this plant 

There are two principle climatic events 
which may lead to variations in 
flowering period, and one stochastic 
one- 


(a) topographic effect 

The study area covers a vertical rise of 
170m. It faces north, and so receives 
maximum insolation during the day. 
The low vegetation is no imp^iment to 
the passage of the frequent strong, 
drying easterlies or the sometimes 
moister westerlies. Higher in the 
landscape, and on exposed ridges, these 
forces will have greatest effect 

(b) orographic ef f ect 

As an elevated landform feature, the 
Knoll (see Figure 1) sometimes has low 
cloud which provides a small amount of 
extra precipitation to the upper sites. 
However, the top and eastern slopes of 
the central north-south ridge in the 
study area receive moisture from a cloud 
slug which moves down the valley from 
the two water supply dams upstream. At 
this point it hits the ridge and disperses, 
leaving the moisture it contained to 
sustain the wet granite meadows that are 
found on the eastern, but not the 
western side of the ridge 

(c) onset of first rains 

Many species are keyed into action by a 
specific environmental event, the most 
obvious being the first heavy rains of 
autumn. Drosera bulbosa is a good 
example Its flowers can burst out of the 
ground as little as 5 days after the 
rainstorm, as early as April or as late as 
June. Stylidium repens also responds 
similarly, it can flower heavily in 
summer, a week or so after a heavy 
storm The same plant will flower again 
at the beginning of winter. Dioscorea 
hastifolia is also strongly controlled by 
the onset of the rains, but then 
secondarily influenced by topographic 
location, plants in shady areas coming 
into flower later than those in exposed 
sites. 

Armstrong & Muir recorded seven 
species as having two periods of 
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flowering. Of the six which ^ur here, 
our records for five of them filled in the 
gaps; viz Tricoryne elatior, Olearia 
pauddentata, Andersonia lehmanniana, 
Scaevola (now Goodenta) /oscicuiaw and 
Lepidosperma angustatiim (now probably 
L tenue). However, we recorded that 
Laxmannia squarrosa did not have a 
winter flush, but only flowered during 
spring and intoearly summer. 

In addition, we found that Goodenia 
caerulea normally flowers in summer,but 
can have a smaller second flush in early 
winter. However, this does not occur in 
the year following a fire, when G. 
caerulea flowers most prolifically, but in 
subsequent years* as the main body of 
flowering in the population drops off. 

CONSERVATION VALUE 

Gooseberry Hill now has a considerable 
background of biological information, 
including extensive databases of the 
avifauna and flora (some of which are 
presented here), as well as a 
documented long-term fire history. 
Eight conserv'ation priority plant species 
(Pichocarpa corymbulosa, Senecio 
ieucoglossus, Choriz^ndra mulciarciculaca, 
Acacia oncinophylla, Rinzia crassifolia, 
Nemcia acuta, Boronia tenuis, Lasio- 
petalum bracteatum) and one declared 
rare fauna species (Anthocercis gracilis) 
occur there, as well as three of 10 
Darling Scarp endemics listed by Heddle 
and Marchant (1983); viz. Boronia 
tenuis, Synaphea acutiloba and S. pinnata. 

The area encompasses a full catena of 
Scarp landscapes, from riverine to 
lateritic cap-rock, with numerous 
granite outcrops, dolerite dykes and 
winter-wet herblands. Its inclusion in 
the adjoining Gooseberry Hill National 
Park would greatly enhance the 
diversity and conservation value of this 
existing park. 
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Appeodix 4. Plant species recorded on Gooseberry liill 1983 • 1999» showing (a) conservation code (Atkins 1999); (b) the 
number of sites each species was recorded on during the plant census (a blank indicates not recorded during cemus); (c) 
statistically significant rcsulu from GLM models relating spcdcs occurrences to environmental attributes (for the 3 soil types, a 
plus indicates the most preferred soil type; for aspect, E indicates a preference for E/NE over the rest and W indicates a 
preference for W/NW over the rest; for gradient and number of years since burnt previously, a plus indicates a sipiificant 
positive relationship, a minus indicates a significant negative relationship); (d) Tindicalcs distributioo map in Appendix 5; ^ 
(c) the flowering calendar (open squares indicate occasional flowering, filled squares indicate main flowering period). Species 
marked with an asterisk are introduced to Goosebeny Hill. 
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Juncus rrictPcaphaJus ” 















ii 
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Juncaglnacea* 






















Ttigiochin cantrocaipa 










■ 
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Lamiacaaa 






















1 Hemiandra pungans 


4 , 
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178 



♦ 




T 
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m 

■ 
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□ 
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□ 
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Cassytfta glAMIa 


31 












B 

B 

fl 
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CassYtt^ pomiformfs 


141 






♦ 

T 



Cl 

Q 

B 

B 

B 

. 





Cassytha racemo&a 


12 









Cl 

B 

B 

B 

B 

B 
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LIntceaa 






















1 

1 


1 











B 









Unum tfigynum * 


68 








0 
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Q 

Q 


D 

b 























LoballacMa 






















tsotoma hYPOcratariformfs 


60 





— 

♦ 

T 




ii 

B 

B 







Loboda hetarvphYfia 


40 












□ 

B 

B 

Cl 





Lobofla ttxxnbifofla 











Cl 

B 










Loboda ft)YMo&pofma 


239 
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o 

B 

B 







Loboda tonuior 


1 
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Monopsis dobllis * 












a 

B 
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Loqanlacaaa 






















Looania campamdata 















u 

B 

Cl 



























Loranthacaaa 






















Arrryoma mlQueld 


















□ 

B 

□ 


Amyama preissH 















k 

B 
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Nuytsia doribunda 
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fl 

u 

B 




























Mitvacaaa 






















Sida hookerlana 
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Mimoaacaaa 






















' Acacia atata 
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■ 

B 

Ci 









Q 

' Acacia oridfolia 










Cj 










B 

B 

Acacia nofvosa 










■ 
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1 

Acacia ondnophylla 

P3 

29 









u 

m 










Acada pulcholla 


779 




W 



T 


u 

m 

B 

Ci 








Acacia sattpna 


15 









Cj 

B 

Cl 









Acacia sossHia 


153 



+ 
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T 

■ 

B 

D 








Cl 

B 

Acacia toratifoda 










■ 










Cl 

B , 

■ Acacia wSIdenowlana 
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■ 

B 

B 
































1 Mottuglnacaaa 






















Glinus lotoidas * 
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MyrtacMa 






















Baockoa carnpborosmao 


180 






— 

T 
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m 

m 

B 

B 

B 

Cl 

b 

b 

Boauforda pumuraa 


58 
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B 

B 

B 

B 

B 

M 

U 

Q 
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Caiotbamnus hirsutus 















B 

m 

■ 

■ 


1 

1 

i 


411 
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T 


D 

B 

B 

B 

B 







CaJothamnus sanguineus 


32 









B 

Cl 

Cl 






Q 

B 


Catytrlx acutifolia 


28 











fl 

B 








Calytfdcaurea 


1 













B 






1 
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H 
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C^iix Qlutinosa 


1 










IC 

!■ 









Corymbia caJophytta 


204 








■q 

■q 

mu. 

IB 


X 

X 

'X 

X 

"Q 


Darwinia dtriodora 


11 









Jl 

oc 

IE] 








DaiYrinia thymoidas 


3 










OC] 

IIS] 








Eucafyptva margtnata 












■ 



X 

X 






Eucatyptus rvdis 


1 









X 

am 

m 

□; 






“Q" 

Eucalyptus wandoo 


9 








"CT 

TT 

■ 

H 

n 


X 

X 

X 

X 

X 

■"cr 

Hypocatyrnma angustifotium 


71 





“ 

— 

' T 

■ 

■ 

am 

m 







IT 

Loptospofmum a/vbescons 


36 








5; 

■ 

acj 









Malaiauca radda 


2 










■ 

IQ 

m 








MalaJauca rhaphhf^yiJa 
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Mdafauca scabra 


301 





— 

T" 

T 

□ 

o 

■ 

■ 

m 








RJnda crassifofla 

P4 

1 








■Q" 

■ 

■ 

' ■ 








o^ 

Vanicordia acofosa 


17 











■ 









V^licordia dansi/Jora 


28 











TT 

X 

X 







Varticprdia huapalS 


12 









XI 

X 

■ 

■ 








Vertcofdia pennipara 


7 








~g~ 

5^ 

jii^ 

■ 


X 

■ 




'U 





j 













1 






OrchIdscMt 






i 
















Caladanla /Java 


13 









X 











Caladanla tongicauda 


7 










m 










Caladeoia manjfnata 


3 










m 







1 



Caladanla raptans 


6 









X 











Caladanla vartans 


40 






1 


"W 










_ 


Cyanhula dahymis 


177 






“* 

y 

■ 

u 











Cyanicda gafnmata 


240 






•f 

T 


■ 

X 










'Diuris bfxjmalts 


3 








"i” 











TT 

Dluris corymbosa 


9 




1 






X 

X 








. 

Dluris taxtfUyra 

1 











X 










Diufis satacaa 

1 











■ 

5; 








Elythranttwa bninonls 












■ 










Etythranthara amarplnata 


4 











X 









Erkjchilus haSonomos 










TJ 











X 

Microtis a fra fa 


10 











X 









Microtis madia 


3 










"S’ 

■ 

X 








Monadonia bractaata * 













■ 

■ 








Prasophytlim elatum 


12 










X 










Prasophytlum fimbria 


29 








X 












Prascphyflum Nans 












X 










Prasophvdum parvi/otium 











X 











Prasopbyilum ptumaafo/ma 











■ 











Prasophyilum rinpans 


20 









■O' 

X 

X 







— 

— 

Ptarostyfis sanpuinaa 











■ 









Spiculaaa cSlata 


1 












X 

X 







TTia/yrrvfra anfonrv/ara 


'l 








5 

X 

X 

T 








_ 

Thaiymitra banttiamiana 











■1 

□ 

□1 









Thafymitra crinata 


3 









■1 

LI 

□1 









Thaiymiba fiaxuosa 


2 









[Jl 

□1 










Thaiymitra macrophyila 


3 









■1 

□ 

□1 









Thatymitra pauciflora 

ZZIl 

1 









ZL 

■ 

□1 
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Orob«nchac6M 






















Orobancha minor ' 


5 










■ 

B 































Oxalldacea* 






















Oxalis comiculats * 


12 








Q 

■ 

■ 

B 

B 




d 



d 

OxaHs Qiabra * 


1 








■ 

■ 









Q 

B 

Oxaffs pos-capraa * 










■ 

■ 

■ 

B 

Q 






Q 

B 























PaplllonacM* 






















Bossiaaa omata 











d 

■ 










Chorizoma dicksonil 


10 









■ 

■ 

B 

Q 








Cvtjsus protifarvs ' 


1 









■ 

■ 










Davasla corriata 











■ 

■ 

B 

B 








Davesia decurrens 


2 








■ 











B 

DayesJa hakeoklas 


9 








■ 












DavBsia honida 


154 


♦ 










d 







B 

Davasla fx/lyphyUa 


9 








d 

■ 

d 









Q 

Gomphotoblum arista turn 


17 










d 

B 

B 

d 







QompMob/um marcjinatum 


239 






♦ 

T 

d 

■ 

■ 

a 

B 

Q 






d 

GompMot^um potymomhum 


9 









Q 

■ 

B 

B 








Gompbofoblum praissU 













B 

B 








GompMobium shuWawortNI 


53 




E 


*■ 

T 




B 

B 








Hovaa (^wiramifoUa 










■ 

■ 









Q 

B 

Hovaa purxjans 


92 



•f 



♦ 

T 

■ 

■ 

d 

Q 








B 

Hovaa trisparma 


53 



♦ 




Y 

■ 

■ 

■ 

Q 








d 

Isc^ropfs cunaifoiia 


55 



♦ 



♦ 

T 

d 

■ 
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Q 

Jacksonia aJata 
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u 

■ 

■ 

B 

d 








Jacksonia restfoidas 












■ 

a 

B 

B 

d 






Jacksonta stwnbarglana 










Cl 


B 

B 

B 
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Kannadia cxxxinaa 
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■ 

B 

B 
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Kannedia prostrata 
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Cl 

■ 

B 

Cl 

Cl 
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> Kannadia sMingil 
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■ 

B 

B 
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Lotus angustissimus ’ 
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B 

G 








Lotus suavaotara * 


30 










B 

B 

G 







I 

. Lupinus angustifollus • 
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B 
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MirbeMa ramuk^ 
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Cl 

■ 

B 

B 
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Mirtatia spinosa 
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B 
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Nomda acuta 
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B 
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B 

B 









SphaorokMum medium 
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G 

B 
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B 
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Trtfofium arvensa * 
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^iFdMium aimpastra • 
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A 

A 

B 
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Trifollum dublum * 
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Q 

B 
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Tnfollum gfomoratum • 
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d 

B 

G 








Trifollum subtarT3r}aum * 
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□ 

■ 
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B 

d 







Q 

Trifolium tomentosum * 
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Vimlnaria iuncea 
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B 

B 
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Philydrella pygmaaa 


12 










m 
































Phormlacaaa 






















Dianolta rewfuta 


4 












m 
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Slyparxim plauca 
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Phytolaccacaaa 






















Phytofacca octandra * 










IT 

u 
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Pittosporaceaa 






















Billardiara bicolor 


1 













B 

B 

B 

B 




BiUaniiorB drmvriondiana 
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u 

■ 

■ 

d 








Pronaya frusori 















B 

B 

B 

d 


























Poacoaa 






















Aira caryophytlea * 
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■ 

B 








Amphibromus nervosus 
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AmpNpogon strictus 
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ArisUda bo/othara 
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Austrodanthonia caaspitosa 












■ 


B 








Austrodanthonia samiannuiaria 






















Austrodantboola spp. 
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Q 

■ 

■ 

d 








AustrosSpa macatpiOBl 
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■ 

B 








Austrostipa safmbarbata 












Q 

■ 
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Austrostfpa spp. 
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T 













Austrostipa toniMfoila 












u 

■ 

B 








Avana barbata * 
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□ 

■ 

■ 

B 

LJ 




d 



Brachypodium distacbyon * 


32 








□ 

u 


■ 

B 





d 

d 

u 

Briza maxima • 


507 








U 

■ 

■ 

■ 

B 








Briza minor ' 
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d 

■ 

■ 
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1 

Bromus hordacaus ’ 


3 











■ 

B 








Bromus rubens * 


1 











■ 









Cymbopopon obtacius 


1 












B 

B 






f 

! Cynodon dactyfon ' 













■ 
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Deyouxia duadriseia 
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f tXctwiachna crlnata 
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■ 

■ 

B 

B 

d 
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12 








u 

□ 
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B 
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EraQrostis curvu/a • 
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u 

B 
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d 
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Eragrosbs etongata 
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Lolium rigidum ' 

Malinis rapons * 
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B 

B 
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' '■ 





— 



T7 
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Neurachna afopacuroidaa 
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B 

d 








Paspaium dilatatum * 














B 
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Paspalum urvinei * 
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PentascNstis airofdes * 


107 










B 










Poa annua * 






















Poa drummondiana 


29 









_ 

a 


“S 








PofypOQon monospellansis * 


1 












B 

IE 







Tatrantianie laevia 


16 










Q 


Q 








jTwmeda triandra 


15 









"S' 

B 


B 

X 

IE 



IE 

IE 

X 

Vutpia tffomoides * 






















Vutpia rnyurDs * 


316 










EJ 


IE 




















H 










Polygalacsaa 












Hi 










Comespofma catymega 


26 










■ 


IT 

X 




IE 

5 ; 


Comasparma dHatum 


6 









ro" 

U 


B 







L 













■ 






i 




Potygonacaaa 

















j 

r 




Moahlandedda adprassa 


1 










IS] 


IT 



j 

t 

i 



Parsfcaiia prostrata 
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j 

Portutaceaa 















1 






1 

Caiandrtnia coerigiotoidas 


51 
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T 


B 

































Potamogatonacaaa 















[Z 






□ 

Potamogaton crispus ' 










1 phonology not recorded 1 























Prlmutacaaa 
















□ 






AnagatHs aivansfs * 


241 









Ji 



~B~ 

B 

u 



u 
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1 

1 Protaacaaa 





















1 

1 Banks/a grandis 






















• Conospamium huagaHi 


56 1 







T 


B 

"b" 

"b" 


□ 





1 


^ DfYandra armata 


101 




~E~'\ 



T 

■ 

B 

■Q" 

"S 







ii. 

X 

Dryandra nivaa 


300 




E 


•• 

T 

■ 

B 

B 

B 

IE 








Dryandra sass^ls 


22 








■ 

B 

B 

U 








"S 

Gravitlaa Upinnatifida 


63 





~ 



■ 

B 

B 

B 

"b" 

X 

X 

X 

B 

TT 

U 

B . 

GravUIaa andbchariana 


56^ 




'W 


** 

▼ 

■ 

B 

B 

B 

"b1 

"S" 

■Q" 





"Si 

Cravilfaa manglashidas 










■ 

B 

B 

B 

B 

B 




TT 

□ 

U 

Gravi0aa pilvlifara 


444 







▼ 

■ 

B 

B 

Jl 

Jj| 






5! 

-E 

Gravifiaa synaf^Taaa 










U 

B 











> HaJcaa aistata 


15 








■ 

tr 









"S 

X 

Hakaa arinacaaa 


170 






T' 

▼ 

B 

B 

"B 

IE 






5; 


B 

Hakaa hcrassata 


93 






— 

T 

B 

B 

□ 









B 

Hakaa lissocarpha 


122 

♦ 





- 

▼ 

B 

B 










B 

1 Hakaa irryrtokJas 


15 








B 

U 









"S 

B 



10^ 








B 

"S' 











Hakaa pre^trata 










"O’ 

B 











Hakaa sianocarpa 


W 










'B 










Hakaa trifurcata 


141 







T 



B 










Hakaa uncMata 


102 



' ■» 



♦ 

T 



B 










Isopogon aspar 


24 








"B 

"b 

□ 









X 

Isopogon divargans 


2 








■ □ 

■ □ 

B 










Isopogon dudus 


92 
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I? 

• -g 

0 ci 


flowvring monttit 


Protaacua conL 


Persoonla angusttUora 


PetrophUe bSoba 


156 


W 


Petrophife saminuda 


21 


Petmptvfe striata 


Synaphaa acvtioba 


Synaphoa pinnata 


25 


RestioniacaM 


Dasmocladus fasctcviatua 


13 


Dssmociadus sp. 


282 


Hypofaana aff. *^rfdi3‘ 


phanotogy fx>t recced 


Lepidobo/U3 praisslanus 


69 


Lepyrodia macra 


Rhamnacaaa 


Cryptan(^ arbutiftora 


Oyptandra nutans 


Stananthemum notiafa 


30 


Trymalium ftoritundum 


TrymaJium ladtfolium 


Rosacaaa 


Acaena echinata * 


Rublacaaa 


Galium dh^ricatum 


B3 


Oparcufaria vaginata 


125 


Rutacaaa 


Bonxiia cymosa 




Boronlaovata 


Borooia ramosa 


Boronia tanuis 


PA 


Philottwca spicata 


Santalacaaa 


J L 


J L 


Santa/um acuminatum 
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Appendix 5. Distribution maps and graphs for some of the more common native species on 
Gooseberry Hill (i.e. those recorded on 50 or more sites). Grid lines on the maps represent 
the distribution of sampling sites, placed 10m apart along transect lines 200m apart. 
Histograms represent the percentage of sites on which the species was recorded Horizontal 
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